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Intermodulation distoition ulterra-series analysis Nonlinear circuit analysis I .ABSTRACT (Continue on reverse if necessary and identify by block number)
This report shows that the Taylor-series coefficients of a FET's gate/drain I/V characteristic, which are used to model the I/V nonlinearity for Volterra-series analysis, can be derived from low-frequency rf measurements of harmonic output levels. The method circumvents many of the problems that occur when dc measurements are used to characterize this nonlinearity. 
DISTRIBUTION/AVAILABILITY
where Id(Vg) is the large-signal gate/drain characteristic and id and vg are, respectively, the incremental (rf) drain and gate currents and voltages, i.e., the current and voltage deviations from the bias point
Id(Vg,O). Then id is expressed as
The traditional method of determining the series coefficients an is to measure the I/V characteristic at a fixed drain-bias voltage and to perform a least-squares fit of id(vg) to a polynomial of the desired degree.
Although this process is usually adequate for determining a, (which is equivalent to the linear transconductance), it is often unsatisfactory for 
DESCRIPTION OF THE MEASUREMENTS
When the rf frequency is very low, the equivalent circuit of Figure 1 can be simplified to form the circuit shown in Fig. 2 . In Fig. 2 
4(1 + aR )
Vg s is the magnitude of vgs(t); i.e., v gs(t) = Vg s cos(wt) (6) and the available power Pa of the source is RL is the output-shunting resistor used to minimize harmonic generation in Rds.
where Rin is the source resistance.
Substituting Eq. (7) into Eqs. (3) and (4) Whei the FET is biased and excited by a low-frequency ri source, the values of an can be found by measuring the harmonic output power and solving Eqs. (7) through (9).
The process is as follows:
1.
a, is determined in the conventional manner, i.e., by dc or rf measurements.
2. IMR 2 is measured by means of a spectrum analyzer, and Eq. (8) is solved to determine a 2 .
. IMR 3 is measured similarly, and Eq. (9) is soLved co determine a 3 .
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